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CONVERSION FACTORS

For use of readers who prefer to use metric (International System) 

units, conversion factors for the inch-pound terms used in this report are 

listed below:

Multiply Inch-Pound Unit To Obtain Metric Unit

mile (mi) 1.609 kilometer (km)

acres 4,047. square meter (m

cubic inch 16.39 milliliter (ml)

Temperature in degrees Celsius (°C) can be converted to degrees Fahrenheit 

(°F) as follows:

°C « (°F - 32)/1.8

iv



OXYGEN AND HYDROGEN STABLE ISOTOPE MEASUREMENTS 

OF GROUND WATERS OF THE CENTRAL WEST SIDE OF THE 

SAN JOAQUIN VALLEY, CALIFORNIA

By Tyler B. Coplen, Carol Kendall, and George H. Davis

ABSTRACT

Oxygen and hydrogen stable isotope ratio analyses of ground waters 
from the Central West Side of the San Joaquin Valley, Calif., can be used 
to distinguish several ground-water groups, some of which had been pre 
viously identified by chemical differences. The oxygen isotope values 
range from -13 to -6 permil relative to SMOW, and the hydrogen isotope 
values range approximately from -100 to -55 permil relative to SMOW.

INTRODUCTION

In 1957, Davis and Poland inventoried and described the chemical 
characteristics of ground waters of the Central West Side of the San 
Joaquin Valley. The origin of a thick, laterally extensive body of 
confined ground water of lower mineral content than overlying unconfined 
groundwater has long been an enigma to hydrologists. In 1968, samples from 
wells were collected for hydrochemical and oxygen and hydrogen stable 
isotope ratio analysis. Bertoldi and LeBlanc (1969) give detailed well 
descriptions, including positions of screens, and chemical analyses for 
wells sampled, including major element chemistry, boron, nitrate, silica, 
and iron concentrations. This report presents the oxygen and hydrogen 
isotopic compositions of selected samples from the 1968 sampling. In 
addition, the concentrations of selected chemical species reported by 
Bertoldi and LeBlanc (1969) have been listed for these selected samples.

WELL-NUMBERING SYSTEM

The well-numbering system used by the Geological Survey in the Central 
Valley shows the locations of wells according to the rectangular system for 
the subdivision of public lands. For example, for the number 14/15-18E1, 
which was assigned to a well 2-1/2 miles south of Mendota, the part of the 
number preceding the slash indicates the township (T. 14 S.); the number 
following the slash, the range (R. 15 E.); the digits following the hyphen, 
the section (sec. 18); and the letter following the section number, the 
40-acre subdivision of the section as shown in the diagram below.
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Within each 40-acre tract the wells are numbered consecutively, as in 
dicated by the final digit of the number. Thus, well 14/15-18E2 is the 
second well to be listed in the SW 1/4 of the NW 1/4 of sec. 18.

ANALYTICAL METHODS

The water samples in this study were analyzed for hydrogen isotopic 
composition by conversion to hydrogen by reaction with zinc (Kendall and 
Coplen, 1985) and measured with an isotope ratio mass spectrometer. 
Water was prepared for oxygen isotope analysis by equilibrating a 2-ml 
aliquot with carbon dioxide (Epstein and Mayeda, 1953), which was sub 
sequently analyzed on a double-focusing, double-collecting isotope ratio 
mass spectrometer (Coplen, 1973).

Stable isotope ratios are reported relative to Standard Mean Ocean 
Water (SMOW) in units of parts per thousand or permil. Thus, for oxygen:

618 0 (in °/oo) sample
( 18 0/ 16 0)

- 1

standard

1000

For hydrogen:

6D (in °/oo)
(D/H) 

(D/H)

sample

standard

- 1 1000



The isotope results have been normalized such that 6D of Standard Light 
Antarctic Precipitation (SLAP) is -428 permil and 6 18 0 of SLAP is -55.5 
permil (Gonfiantini, 1978). The precision of the oxygen isotope data is 
40.15 permil and that of the hydrogen isotope data is ±2 permil.

RESULTS

The ground-water samples in this study can be divided by chemical and 
isotopic differences into 11 groups. A twelfth group contains samples of 
mixed ground waters. The 6D, 618 0, and major element chemical data are 
listed for these groups in table 1 through table 12.
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